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Research on students” engagement monitoring in online teaching
based on visual privacy protection mechanism
LIU Jixin, HAN Guang, YANG Haigen, SUN Ning

(Engineering Research Center of Broadband and Wireless Communication Technology, Ministry of Education,
Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

[ Abstract] In the context of COVID-19, online teaching has gradually become an important form of school teaching. And this has
led to a significant change in the teaching activities of the teacher and the student. Especially, there are many challenges ( such as
privacy protection or data redundancy) in students © engagement monitoring. For these problems, a new intelligent student
engagement monitoring solution for online teaching is proposed in this paper. Its core lies in the visual privacy protection mechanism
which is one of the previous work of the author’'s team. The proposed system framework is derived from an innovative fusion of
multi-layer compressed sensing, Cascade RCNN, improved LBP, and dictionary -like learning, and so on. In view of the main
links of the system, this paper selects the supporting data sets to carry out corresponding experiments. And the experimental data are
analyzed and demonstrated. Experimental results show that; compared with the traditional thinking, the proposed system has obvious
technical advantages in visual privacy protection, face object extraction and engagement monitoring. In a word, this study is not only
helpful for assisting teachers to improve the supervision of students” learning quality in online teaching, but also provides some ideas
and data accumulation for the development of new teaching techniques under the epidemic situation.
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Fig. 1 General architecture of the proposed system in this paper
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Fig. 2 Multilayer compressed sensing ( MCS) mechanism and visual privacy protection ( VPP) via MCS
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Fig. 4 Face object extraction examples
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Fig. 5 Some samples of different datasets
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Tab. 1 SROCC results of different VPP methods

Linear Correlation

WEE R
WEA (AHIBL)

Bl BEHT BN
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x2 AEFETENH RMSE 451
Tab. 2 RMSE results of different VPP methods
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SFA 0.6596 0.8171 09269 09711 0.579 6
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Tab. 3 PLCC results of different VPP methods
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Tab. 4 VPP face object extraction results via some representative

algorithms
FETMZE  Batchsize “VHRERE/ % FEHRATL s

YOLO DarkNet—53 4 70.4 0.026
DarkNet—53 16 74.6 0.028

Faster R—-CNN  ResNet-101 4 81.2 0.095
ResNet-101 16 84.3 0.102

Cascade R—CNN ResNet—101 4 834 0.042
ResNet-101 16 86.6 0.047
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N YEUEALSE R AL P 37 Bl LBP ARAE R AR 23
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Neighbor, NN ) N EZ T% rﬁl 5 L ( Support Vector
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Tab. 5 VPP engagement monitoring accuracy via some representative algorithms %

NN SVM LN F e FFHAE ] (A TR )
“TuT Ak JE U AR i 62.14 63.97 81.01 85.86 91.15
P BRI 2 A 59.59 60.02 78.12 82.18 89.01
R DA AT G 54.91 55.26 66.64 71.01 72.11
PIE AL PR ST 51.22 50.87 62.96 69.70 69.97
“TEMT DA AT G 78.92 83.05 93.17 91.33 94.86
5 B R R i i 77.60 81.46 92.03 90.24 93.25
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